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a. Strategy: Ground-based o b s e r v a t i o n s  of  coma emission l i n e  p r o f i l e s  permi t  
direct i n s i g h t  i n t o  the  composition and k i n e t i c  state of  a cometary atmosphere 
and i n  t u r n  p r o v i d e  much needed c o n s t r a i n t s  i n  r e c o n s t r u c t i n g  a comet's h i s t o r y ;  
t h e  p ro f i l e s  t h e m s e l v e s  y i e l d  i n f o r m a t i o n  on t h e  mechanisms g e n e r a t i n g  ' the  
observed species, w h i l e  their i n t e n s i t i e s  correspond to overall  product ion rates 
by the  nucleus.  I n t e n s i t i e s  and l i n e  p r o f i l e s  a t  t a v e l e n g t h s  65627A (H-alpha) 
a n d  6300.3A (O( D) d e c a y )  were o b t a i n e d  f o r  C o m e t  H a l l e y  i n  t h e  period March- 
April 1986 and f o r  Comet Wilson i n  t h e  period March 1987 us ing  the  Fabry-Perot 
O p t i c d l  f a c i l i t y  a t  Arecibo; the Comet H a l l e y  o b s e r v a t i o n s  have been undergoing 
c a r e f u l  a n a l y s i s  a s  the main e f f o r t  of t h i s  project. 
b. Accompl i shmen t s :  A t t e n t i o n  has  c e n t e r e d  on O( D) 6300A o b s e r v a t i o n s  
ob ta ined  o v e r  f o u r  consecu t ive  n i g h t s  i n  Apr i l  1986. S u r p r i s i n g l y ,  the sorts of 
p r o f i l e s  to be e x p e c t e d  i n  coma o b s e r v a t i o n s  h a v e  n o t  been  t h e o r e t i c a l l y  
developed i n  the past, n e c e s s i t a t i n g  o u r  r e a p p r a i s a l  of t h i s  quest ion.  It t u r n s  
o u t  tha t  coma p r o f i l e s  v a r y  n o t i c e a b l y  accord ing  to e x c i t a t i o n  mechanism, and 
the  proper  i n t e r p r e t a t i o n  of a p r o f i l e  requires t h e  u s e  of the a p p r o p r i a t e  model 
type .  A paper c a t a l o g i n g  t h e  basic t y p e s  a n d  t h e i r  i n t e r p r e t a t i o n  w i l l  be 
s u b m i t t e d  f o r  p u b l i c a t i o n  i n  a few months. The  i n t e n s i t i e s  o f  t h e  6300A 
emission can be used independent ly  to estimate the product ion  rate o f  H20 by the 
comet n u c l e u s :  i n d e e d ,  t h i s  may be t h e  most r e l i ab le  way of d e t e r m i n i n g  t h i s  
basic q u a n t i t y  using ground-based f a c i l i t i e s .  The H20 product ion  rates impl ied  
by our o b s e r v a t i o n s  throughout the period March-April 1986 have been d e r i v e d  and 
are to be presen ted  a t  the  upcoming  SPAR special s e s s i o n  "Aeronomy of  Cornets 
and Outer  Planets." 
c. An t i c ipa t ed  A c c a n p l i s h n t s :  Armed w i t h  a f i r m e r  understanding of how to  
i n t e r p r e t  p r o f i l e s  and t h e  e x p e r i e n c e  g a i n e d  w i t h  t h e  p e c u l i a r i t i e s  o f  coma 
o b s e r v a t i o n s ,  new i n s t r m n t a l  g o a l s  can be def ined  t h a t  w i l l  be better s u i t e d  
f o r  f u t u r e  o b s e r v a t i o n s  ( i n  p a r t i c u l a r ,  g round-based  s u p p o r t  o f  a CRAF-type 
mission).  We a lso a n t i c i p a t e  sha r ing  data w i t h  other groups (no tab ly ,  Roesler's 
group a t  the U n i v e r s i t y  of  Wisconsin); it is hoped that  f u r t h e r  i n s i g h t  i n t o  the 
k i n e t i c  state of the H a l l e y  coma near  t he  t i m e  of the s p a c e c r a f t  encounters  w i l l  
be gained when the  p r o f i l e s  are a n a l y s e d  using the  new i n t e r p r e t a t i o n a l  tools. 
W e  a l s o  a n t i c i p a t e  r e d u c i n g  t h e  C o m e t  W i l s o n  data f o r  c o m p a r i s o n  w i t h  t h e  
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